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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell 
system, which not only can discharge a foreign 
substance to the exterior of the fuel cell, but also 
does not need additional equipment and can 
suppress decline in the power generation efficiency of 
the fuel cell. 

SOLUTION: With respect to the fuel cell system 
which has a stack 1 of the fuel cell which generates 
electricity by making hydrogen and oxygen react, a 
hydrogen circulation course 2 which supplies 
hydrogen to the fuel cell, and also supplies hydrogen 
had been taken out from the fuel cell again to the fuel 

cell, and foreign substance discharge equipment, ft | Jft~\ 

which discharges the foreign substance inside the ^ £ 

fuel cell to the hydrogen circulation course 2, the foreign substance holding equipment 15, 
which holds the foreign substance that have been discharged from the fuel cell to the 
hydrogen circulation course, is formed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell system characterized by to be prepared the foreign matter supporting 
structure which holds the foreign matter discharged by said circulation path from said fuel cell in that 
circulation path in the fuel cell system which has the circulation path which supplies again the 
reactant which supplied said reactant to the fuel cell which generates power by the reaction of 
reactants, and this fuel cell, and was taken out from the fuel cell to a fiiel cell, and the foreign matter 
exhaust which discharge the foreign matter inside said fuel cell for said circulation path. 
[Claim 2] The 1st path in which said circulation path was connected to the inlet-port section of said 
fuel cell, While having the 2nd path connected to the outlet section and the 1st path of said fuel cell 
and arranging the pump which returns the reactant which came out of said outlet section to this 2nd 
path to the 1st path While being said 2nd path and establishing the parallel bypass path to the part 
between said outlet sections and inlet port of said pump By changing the internal pressure of said 
fuel cell to this bypass path The fuel cell system according to claim 1 characterized by arranging the 
foreign matter exhaust which makes said 2nd path discharge the foreign matter inside a fuel cell, and 
preparing said foreign matter supporting structure between the foreign matter exhausts and the 
pumps in a bypass path. 

[Claim 3] The 1st path in which said circulation path was connected to the inlet-port section of said 
fuel cell, While having the 2nd path connected to the outlet section and the 1st path of said fuel cell 
and arranging the pump which returns the reactant which came out of said outlet section to this 2nd 
path to the 1st path While said 1st path and the bypass path which is the 2nd path and connects 
between said outlet sections and inlet port of a pump are established By changing the internal 
pressure of said fuel cell to this bypass path The fuel cell system according to claim 1 characterized 
by arranging the foreign matter exhaust which makes the 2nd path discharge the foreign matter 
inside a fuel cell from the outlet section, and preparing said foreign matter supporting structure 
between the foreign matter exhausts and the pumps in a bypass path. 

[Claim 4] The 1st path in which said circulation path was connected to the inlet-port section of said 
fuel cell, While having the 2nd path connected to the outlet section and the 1st path of said fuel cell 
and arranging the pump which returns the reactant which came out of said outlet section to this 2nd 
path to the 1st path While being said 2nd path, and connecting the inlet port and the delivery of a 
pump and establishing the parallel bypass path to the pump By changing the internal pressure of said 
fuel cell to this bypass path The fuel cell system according to claim 1 characterized by arranging the 
foreign matter exhaust which makes the 2nd path discharge the foreign matter in a fuel cell from the 
outlet section, and preparing said foreign matter supporting structure between the foreign matter 
exhaust in a bypass path, and the inlet port of a pump. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system which can discharge the foreign 

matter inside a fuel cell to the exterior of a fuel cell. 

[0002] 

[Description of the Prior Art] A fuel cell is a power plant which generates power by the reaction of 
hydrogen and oxygen. For this reason, when a foreign matter collects on the path which supplies 
hydrogen and oxygen to a fuel cell, the short supply of hydrogen and oxygen occurs and that 
generation-of-electrical-energy engine performance falls. As a foreign matter, water, nitrogen gas, 
etc. which are generated at the time of a generation of electrical energy of a fuel cell are mentioned. 
Then, the system which discharges such a foreign matter to the exterior of a fuel cell is proposed, 
and the example is indicated by JP,2000-306595,A. 

[0003] The fuel cell indicated by this official report has the air pole, the fuel electrode, and the 
electrolyte. And the hydrogen of a hydrogen bomb is supplied to a fuel electrode via a hydrogen 
humidifier. On the other hand, the air compressed by the blower is supplied to an air pole via an air 
humidifier. While the power generated by the reaction of hydrogen and oxygen is sent to a load 
through an inverter, the water (foreign matter) generated at the time of a generation of electrical 
energy collects on an air pole. When water collects on an air pole and a generation-of-electrical- 
energy reaction falls, the pressure loss at the time of supply of air is reduced by opening the 
humidification bypass line prepared in juxtaposition to air humidification equipment, and supplying 
an air pole directly, without making the air compressed by the blower go via air humidification 
equipment. Consequently, it is washed away by generation water collected on the air pole to the 
exterior of a fuel cell. It results in a steam separator via a condenser, it separates into air and water, 
and the air and water which came out of the air pole are discharged during the open air 
[0004] 

[Problem(s) to be Solved by the Invention] Although the fuel cell system indicated by the above- 
mentioned official report discharges the foreign matter by which it is washed away from an air pole 
during the open air, hydrogen may be contained in the foreign matter. Therefore, the processor for 
processing a foreign matter had to be formed and there was a problem on which additional 
equipment cost goes up. Moreover, it is the futility of a resource to discharge hydrogen during the 
open air, and it also had the problem to which the generation efficiency of a fuel cell falls. 
[0005] This invention was made against the background of the above-mentioned situation, and its 
additional equipment is unnecessary and it not only can discharge a foreign matter to the exterior of 
a fuel cell, but it aims at offering the fuel cell system which can control decline in the generation 
efficiency of a fuel cell. 
[0006] 

[Means for Solving the Problem and its Function] The fuel cell in which invention of claim 1 
generates power by the reaction of reactants in order to attain the above-mentioned object, In the fuel 
cell system which has the circulation path which supplies again the reactant which supplied said 
reactant to this fuel cell, and was taken out from the fuel cell to a fuel cell, and the foreign matter 
exhaust which discharges the foreign matter inside said fuel cell for said circulation path It is 
characterized by preparing the foreign matter supporting structure which holds the foreign matter 
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discharged from said fuel cell by said circulation path in the circulation path. 
[0007] Invention of claim 2 in the configuration of claim 1 In addition, the 1st path in which said 
circulation path was connected to the inlet-port section of said fuel cell, While having the 2nd path 
connected to the outlet section and the 1st path of said fuel cell and arranging the pump which 
returns the reactant which came out of said outlet section to this 2nd path to the 1st path While being 
said 2nd path and establishing the parallel bypass path to the part between said outlet sections and 
inlet port of said pump By changing the internal pressure of said fiiel cell to this bypass path It is 
characterized by arranging the foreign matter exhaust which makes said 2nd path discharge the 
foreign matter inside a fuel cell, and preparing said foreign matter supporting structure between the 
foreign matter exhausts and the pumps in a bypass path. 

[0008] Invention of claim 3 in the configuration of claim 1 In addition, the 1st path in which said 
circulation path was connected to the inlet-port section of said fuel cell, While having the 2nd path 
connected to the outlet section and the 1st path of said fuel cell and arranging the pump which 
returns the reactant which came out of said outlet section to this 2nd path to the 1st path While said 
1st path and the bypass path which is the 2nd path and connects between said outlet sections and 
inlet port of a pump are established By changing the internal pressure of said fuel cell to this bypass 
path It is characterized by arranging the foreign matter exhaust which makes the 2nd path discharge 
the foreign matter inside a fuel cell from the outlet section, and preparing said foreign matter 
supporting structure between the foreign matter exhausts and the pumps in a bypass path. 
[0009] Invention of claim 4 in the configuration of claim 1 In addition, the 1st path in which said 
circulation path was connected to the inlet-port section of said fuel cell, While having the 2nd path 
connected to the outlet section and the 1st path of said fuel cell and arranging the pump which 
returns the reactant which came out of said outlet section to this 2nd path to the 1st path While being 
said 2nd path, and connecting the inlet port and the delivery of a pump and establishing the parallel 
bypass path to the pump By changing the internal pressure of said fuel cell to this bypass path It is 
characterized by arranging the foreign matter exhaust which makes the 2nd path discharge the 
foreign matter in a fuel cell from the outlet section, and preparing said foreign matter supporting 
structure between the foreign matter exhaust in a bypass path, and the inlet port of a pump. 
[0010] According to claim 1 thru/or invention of 4, the foreign matter discharged from a fuel cell is 
held at a circulation path. That is, a foreign matter is not discharged during the open air. 
[0011] 

[Embodiment of the Invention] Below, one example of this invention is explained based on drawing 
I . In drawing 1 , 1 is a stack, in two or more fuel cell single eels (not shown), a laminating is carried 
out and the stack 1 is constituted so that it may become a serial or parallel electrically. Each fuel cell 
is a well-known thing which has an air pole (cathode), a fuel electrode (anode), an electrolyte, a 
separator, etc. In addition, as a class of fuel cell used, an alkali water-solution mold fuel cell, a 
phosphoric acid water-solution mold fuel cell, a fused carbonate fuel cell, a solid oxide fuel cell, a 
polymer electrolyte fuel cell, etc. are mentioned. 

[0012] While the inlet-port section 3 and the outlet section 4 are formed in the stack 1, the hydrogen 
circulation path 2 is connected to the stack 1. This hydrogen circulation path 2 has the supply path 5 
which supplies the hydrogen which is fuel gas to a stack 1, and the ejection path 6. The supply path 5 
and the ejection path 6 are connected to the fuel cell. The end of this supply path 5 is connected to 
the inlet-port section 3, and the end of the ejection path 6 is connected to the outlet section 4. 
Moreover, the supply path 5 and the ejection path 6 are connected. Thus, the hydrogen circulation 
path 2 is annularly constituted including the stack 1. 

[0013] It is the supply path 5 and the pressure regulation bulb 7 is arranged in the upstream in the 
flow direction of gas rather than the connection Al of the supply path 5 and the ejection path 6. 
Exhaust air path 8A is connected to said ejection path 6 through the connection Bl. The exhaust air 
bulb 8 is formed in exhaust air path 8A. 

[0014] It is the ejection path 6 and the bypass path 9 is established between the outlet section 4 of a 
stack 1, and a connection Bl. The bypass path 9 is arranged to a part of ejection path 6 at 
juxtaposition, the end of the bypass path 9 is connected to the ejection path 6 by the connection CI, 
and the other end of the bypass path 9 is being connected to the ejection path 6 by the connection 
Dl. It is the ejection path 6, and a connection CI is stationed for the upstream of the flow direction 
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of gas, and the connection Dl is stationed on the lower stream of a river of the flow direction of gas. 
And the circulating pump (or compressor) 10 is prepared for this connection Dl. This circulating 
pump 10 has the 1st inlet port 1 1 and the 2nd inlet port 12, and a delivery 13. This the 1st inlet port 
1 1 and delivery 13, and ejection path 6 are connected, and the 2nd output port 12 and bypass path 9 
are connected. 

[0015] It is said bypass path 6 and the shut bulb 14 is formed between the connection CI and the 
circulating pump 10. What was excellent in the responsibility which can switch closing motion of the 
bypass path 9 in a short time as this shut bulb 14, for example, an electromotive bulb, can be used. 
Moreover, it is the bypass path 9 and the storage tank (container) 15 is formed between the shut bulb 
14 and the circulating pump 10. Furthermore, it is the bypass path 9 and the pump 16 is formed 
between the storage tank 15 and the circulating pump 10. In addition, to the stack 1, the supply path 
17 and the ejection path 18 of air are also connected. That is, the supply path 17 is connected through 
the inlet-port section 30, and the ejection path 18 is connected through the outlet section 31. Annular 
air supply path 17A is constituted by this supply path 17 and the ejection path 18. Furthermore, a 
load (not shown) is attached in a stack 1 through an electrical circuit (not shown). 
[0016] Below, an operation and control of a fuel cell system are explained about the case where a 
polymer electrolyte fuel cell is used as a fuel cell. First, although hydrogen is supplied to a stack 1 
via the supply path 2, the supply pressure of this hydrogen is controlled by the pressure regulation 
bulb 7. On the other hand, air (oxygen) is supplied to a stack 1 via the supply path 17. Power 
generates the hydrogen and oxygen which are supplied to a stack 1 by the electrochemical reaction in 
each fuel cell while they are supplied to each fuel cell. In addition, water is generated at the time of a 
generation of electrical energy of each fuel cell. As a fuel cell, when the polymer electrolyte fuel cell 
is used, water is generated by the air pole side. 

[0017] On the other hand, if a circulating pump 10 drives, the hydrogen for a surplus after a 
generation of electrical energy will be discharged by the ejection path 6 via the outlet section 4 
among the hydrogen supplied to the stack 1 . Here, when the amount of the water which collects on a 
stack 1 is specifically below the specified quantity at the time of usual operation of a fuel cell 
system, the shut bulb 14 is closed. Therefore, the hydrogen which flows the ejection path 6 is 
attracted by the circulating pump 10, and is again sent to the supply path 2. Thus, the hydrogen sent 
to a stack 1 circulates through the inside of the hydrogen circulation path 2. In addition, when the 
shut bulb 14 is closed, the pump 16 is driving, it is the bypass path 9 and the pressure between the 
shut bulb 14 and a pump 16 is maintained by low voltage rather than the pressure within the ejection 
path 6. 

[0018] Thus, if a generation of electrical energy is continued with each fuel cell which constitutes a 
stack 1, the water which collects in a stack 1 will increase. Then, some water may penetrate to the 
hydrogen circulation path 6 side. Consequently, supply of the hydrogen to the catalyst which 
activates electrode reaction is checked, and the generation-of-electrical-energy engine performance 
may fall. In order to avoid such a situation, when the amount of the water which collects on a stack 1 
exceeds the specified quantity, predetermined time (momentarily) disconnection of the shut bulb 14 
is carried out, and control which closes the shut bulb 14 is performed after that. The shut bulb 14 
closed may be opened and closed control may be repeated two or more times after that. Thus, if the 
shut bulb 14 is opened, a part of hydrogen which flows for the ejection path 6 from a stack 1 will 
flow into the bypass path 9. 

[0019] For this reason, as for the pressure inside a stack 1, the direction in case the shut bulb 14 is 
opened becomes low rather than the case where the shut bulb 14 is closed. Therefore, as for the rate 
of flow of the hydrogen which flows out of a stack 1 into the ejection path 6, the water with which 
the direction in case the shut bulb 14 is opened has collected in the stack 1 by becoming quick is 
discharged by the ejection path 6 with hydrogen rather than the case where the shut bulb 14 is 
closed. The water discharged by the ejection path 6 is stored in a storage tank 15 while it flows into 
the low voltage bypass path 9. In addition, if the exhaust air bulb 8 is opened, the hydrogen and the 
foreign matter within the hydrogen circulation path 2 can also be taken out outside. 
[0020] Thus, according to the example of drawing 1 , the shut bulb 14 can be opened and the exterior 
of a stack 1 can be made to discharge the water which collects in a stack 1. Therefore, it can control 
that the supply condition of the hydrogen supplied to a stack 1 is prevented from the supply path 2 
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bywater, and the generation-of-electrical-energy performance degradation of a fuel cell can be 
controlled. Moreover, in the example of drawing 1 , if the exhaust air bulb 8 is closed, the water 
discharged by the exterior of a stack 1 will not be discharged by the exteriors (for example, open air 
etc.) of the hydrogen circulation path 2. For this reason, it can prevent that hydrogen is discharged by 
the exterior of the hydrogen circulation path 2 together with water. 

[0021] Therefore, it is not necessary to form a facility of diluting or burning the hydrogen discharged 
to the exterior of the hydrogen circulation path 2, and lifting of facility cost can be controlled. Since 
there is also no concern which discharges the hydrogen contained in water to the exterior of the 
hydrogen circulation path 2 further again, the futility of hydrogen is avoidable. Therefore, decline in 
the generation efficiency of a fuel cell can be controlled. In addition, in the example of drawing 1 , a 
pump 16 can also be arranged inside casing of a circulating pump 10. 

[0022] Drawing 2 is the conceptual diagram showing other examples. In drawing 2 , about the same 
configuration as drawing 1 , the same sign as drawing 1 is attached and the explanation is omitted. In 
drawing 2 , the bypass path 19 which connects the halfway part in the flow direction of the supply 
path 2 and the halfway part in the flow direction of the ejection path 6 is established. That is, the 
stack 1 and the bypass path 19 are arranged mutually at juxtaposition. The end of the bypass path 19 
is connected with the supply path 2 by the connection El, and the other end of the bypass path 19 is 
being connected to the ejection path 6 by the connection Fl. 

[0023] The shut bulb 14 is formed in the bypass path 19, it is the bypass path 19 and the storage tank 
15 is arranged between the shut bulb 14 and the connection Fl. Moreover, it is the ejection path 6 
and the circulating pump 10 is formed between the connection Al and the connection Fl. 
[0024] An operation of the fuel cell system shown in drawing 2 is explained. Also in drawing 2 , at 
the time of usual operation of a fuel cell system, the shut bulb 14 is [ of other operations and 
control ] the same as that of the case of drawing 1 while being closed. Furthermore, in a stack 1, if 
hydrogen is supplied to a stack 1 from the supply path 2 when the shut bulb 14 is closed, since 
pressure loss arises, a pressure differential will arise in the inlet-port section 3 and the outlet section 
4. Specifically, the direction of the outlet section 4 is low voltage from the inlet-port section 3. 
Moreover, the pressure in a storage tank 5 becomes the same as the pressure of the outlet section 4. 
[0025] And when the amount of the water which collects on a stack 1 exceeds a predetermined 
value, the actuation which opens and closes the shut bulb 14 is repeated two or more times. Thus, as 
mentioned above, if the shut bulb 14 is opened, since the direction of the bypass path 19 is low 
voltage, a part of hydrogen which flows the supply path 2 will flow into the bypass path 19 rather 
than the inlet-port section 3. Therefore, if closing motion of the shut bulb 14 is performed, pressure 
fluctuation will be repeated within each fuel cell, and the water which has collected in each fuel cell 
will be discharged by the ejection path 6 by said pressure fluctuation. Consequently, also in the 
example of drawing 2 , the same effectiveness as the example of drawing 1 can be acquired. 
[0026] Drawing 3 is the conceptual diagram showing other examples. In drawing 3 , about the same 
configuration as drawing 1 , the same sign as drawing 1 is attached and the explanation is omitted. In 
drawing 3 , it is the ejection path 6 and between a circulating pump 10 and the outlet sections 4 is 
connected with the connection Bl according to the bypass path 20. While the shut bulb 14 is formed 
in the bypass path 20, it is the bypass path 20 and the storage tank 15 is formed between the 
connection Gl by the side of the inlet port 1 1 of a circulating pump 10, and the shut bulb 14. 
Furthermore, it is the bypass path 20 and the bulb 21 is formed between the connection Gl and the 
storage tank 15. It is the bypass path 20 and the pump 22 is formed between the connection Gl and 
the bulb 21 further again. 

[0027] Below, an operation of the fuel cell system shown in drawing 3 is explained. In drawing 3 , at 
the time of usual operation of a fuel cell system, the shut bulb 14 is closed and also the same 
operation as the case of drawing 1 produces it. Moreover, the hydrogen which flowed out of the 
stack 1 into the ejection path 6 is returned to the supply path 2 by the circulating pump 10. Here, 
since the shut bulb 14 is closed, the hydrogen which came out from the delivery 13 of a circulating 
pump 10 does not flow to a storage tank 15. At this time, the bulb 21 was closed and has suspended 
the pump 22. In addition, the inside of a storage tank 15 is maintained by low voltage rather than the 
pressure within the ejection path 6. 

[0028] On the other hand, when the amount of the water which collects on a stack 1 exceeds a 
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predetermined value, the shut bulb 14 is opened momentarily. If the shut bulb 14 is opened, since the 
direction of a storage tank 15 is low voltage, a part of hydrogen returned to the supply path 2 from a 
circulating pump 10 will flow into a storage tank 15 from the bypass path 20 rather than the 
discharge part 13 of a circulating pump 10. Thus, the internal pressure of a storage tank 15 rises. And 
after the shut bulb 14 is closed, a bulb 21 is opened and a pump 22 drives. 

[0029] Consequently, while the gas in a storage tank 15 is breathed out by the circulation path, the 
internal pressure of a storage tank 15 falls. After the internal pressure of a storage tank 15 falls 
enough, a bulb 21 is closed and a pump 22 is suspended. Thus, if closing motion of the shut bulb 14 
is performed, pressure fluctuation will be repeated within each fuel cell, and the water which has 
collected in each fuel cell will be discharged by the ejection path 6 by said pressure fluctuation. 
Consequently, also in the example of drawing 3 , the same effectiveness as the example of drawing 1 
can be acquired. 

[0030] In addition, the configuration which does not form a storage tank 15 in each example of 
drawing 1 thru/or drawing 3 is also employable. Although the flow rate of the hydrogen which flows 
into a stafck 1 from the supply path 2 will decrease a little at the flash which opened the shut bulb 14 
since the hydrogen of the supply path 2 is passed directly to the ejection path 6 if this configuration 
is adopted, it can contribute to the simplification of the part whose components mark decrease, and 
the whole system. 

[0031] Furthermore, if elements, such as a bypass path, a shut bulb, and a storage tank, are prepared 
to air circulation path 17A including the supply path 17 and the ejection path 18 of air, the water 
which collects in each fuel cell can be discharged to an air circulation path, namely, at least one of a 
hydrogen circulation path or an air circulation path — corresponding — elements, such as a bypass 
path, a shut bulb, and a storage tank, — preparing — **** — things are made. Furthermore, the 
amount of the water which collects on each fuel cell can be judged based on conditions outputted 
from the amount of hydrogen supplied to the duration time of a generation of electrical energy, and a 
stack 1 and the amount of oxygen, the temperature of an ambient atmosphere, and a stack 1, such as 
an operating temperature of power (an electrical potential difference, current) and a fuel cell. As a 
foreign matter which can be discharged to the exterior of a fuel cell, the nitrogen gas which is 
contained in [ other than water ] a supply air, and is not used for a cell reaction is mentioned further 
again. 

[0032] If the response relation between the configuration of this invention and the configuration of 
an example is explained, here Hydrogen and oxygen are equivalent to the reactant of this invention. 
The hydrogen circulation path 2 and air circulation path 17A It is equivalent to the circulation path 
of this invention, and water, nitrogen gas, etc. are equivalent to the foreign matter of this invention. 
The shut bulb 14 and pumps 16 and 22 are equivalent to the foreign matter exhaust of this invention. 
The bypass paths 9, 19, and 20 and a storage tank 15 are equivalent to the foreign matter supporting 
structure of this invention, the supply paths 5 and 17 are equivalent to the 1st path of this invention, 
the ejection paths 6 and 18 are equivalent to the 2nd path of this invention, and a circulating pump 10 
is equivalent to the pump of this invention. 
[0033] 

[Effect of the Invention] As explained above, according to claim 1 thru/or invention of 4, the foreign 
matter discharged from the fuel cell is held in a circulation path. Therefore, it is not necessary to 
form the facility processed for discharging a reactant to the exterior of a circulation path, and lifting 
of facility cost can be controlled. Furthermore, since making a reactant useless is lost, decline in the 
generation efficiency of a fuel cell can be controlled. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram showing one example of this invention. 
[Drawing 2] It is the conceptual diagram showing one example of this invention. 
[Drawing 3] It is the conceptual diagram showing one example of this invention. 
[Description of Notations] 

1 ~ Stack 2 — Hydrogen circulation path 3 - Inlet-port section 4 — Outlet section, 5 ~ Supply path 6 
Ejection path 9, 19, 20 - Bypass path, 10 - Circulating pump 11-- Inlet port 13 - Delivery 14 - 
Shut bulb 15 - Storage tank 16 22 - Pump 17 - Supply path 17A - Air circulation path 18 ~ 
Ejection path 30 — Inlet-port section 31 — Outlet section. 
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[Drawing 1] 
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